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As professionals, surveyors and property professionals are in the front line 
and have a moral and ethical duty to take a lead when advising clients 
appropriately on measures to reduce greenhouse gas emissions from their 
buildings. As such, surveying professionals and the profession must 
increase their knowledge base and enhance their skills in respect of built 
environment sustainability. This research conducted a detailed analysis of 
energy efficiency in the Melbourne CBD office stock and examined all office 
buildings to identify what was likely to happen between 2005 and 2020 in 
respect of carbon emissions. The research profiled a business-as-usual or 
no change approach, a minor change approach, an intermediate approach, 
and a major change approach.  The study examined variables such as 
building size, number of employees, occupancy levels, visual appearance 
and age.   
 
After modelling all CBD office buildings, it was recommended that an 
intermediate change scenario should be adopted. This course of action 
incorporates a transition period and includes increasing ‘green power’, 
increasing the number of employees per buildings, as well as reducing 
electricity and gas consumption.  It was concluded that the surveying 
profession should adopt a proactive stance towards office buildings and 
climate change, which is currently being stifled by barriers such as a lack of 
education and perception concerning the long-term benefits of energy 
efficient office buildings.  To date there has been much debate and 
promotion of policies to encourage the uptake of sustainability practices 
within the property sector; however, this research concludes that action is 
needed if targets are to be met. 
 
Keywords: surveying profession, carbon emissions, office buildings. 
 
  
INTRODUCTION AND BACKGROUND 
More so than any other profession, the surveying profession can effect a reduction in 
carbon emissions from the built environment. Surveyors are involved in offering 
professional services from the inception of a project to the end of the building’s life-
cycle. In addition, surveyors act for building owners and tenants of buildings across all 
building types and in all markets from public to private sectors. Furthermore, surveyors 
act as property agents, property managers, facility managers, project managers, 
construction managers, cost managers, and building surveyors, to name a few areas of 
activity and expertise. Environmental issues such as climate change and global 
warming have long been linked to buildings since the late 1980s; however there has 
been a considerable lag within the property and construction industry in the uptake and 
promotion of built environment sustainability among clients.  
 
The lack of integration regarding sustainability issues in the markets must be 
addressed, as noted by Sir David King (AAAS, 2004). Surveyors are uniquely placed 
and have an ethical obligation to influence policy development through advising 
governments and to provide informed advice to clients around the world.  This advice 
should focus on how governments can contribute to the abatement of greenhouse gas 
emissions, thereby reducing mankind’s continued impact on global climate change. In 
order to provide this advice, surveyors need to engage in relevant research and 
disseminate research findings widely to the academic community, policy makers and 
most importantly to members. 
 
RESEARCH AIMS 
This research had two key aims: firstly, to profile the existing carbon emissions of office 
buildings in the Melbourne CBD, and secondly to model a series of scenarios to 
establish the extent of likely reductions in carbon emissions. 
 
SUSTAINABILITY AND THE BUILT ENVIRONMENT 
The links between the built environment and fossil fuel consumption have now been 
established. Buildings in Western countries contribute approximately 50% of all carbon 
dioxide emissions (BRE, 1996; Croxton, 1994), whilst there is substantial room for 
meeting emission reduction targets through increased energy efficiency (BRE, 1996). 
Overall, buildings are substantial greenhouse gas emitters since they produce more 
greenhouse gases than all the cars on Australian roads (ABCB, 2001). Previous 
research has concluded that although readily available means of reducing energy 
consumption are in existence, the ‘business-as-usual scenario’ will not deliver sufficient 
reductions to meet the Kyoto protocol (Australian Greenhouse Office, 1999; ABCB, 
2001).  Clearly steps needs to be taken to promote the wider acceptance and uptake of 
measures to reduce CO² emissions from the built environment; and this is the 
contribution the surveying profession can make. There is an established body of 
knowledge on technical approaches to reducing carbon dioxide emissions and how 
they may be achieved, while other studies (Fisk and Rosenfeld, 1998; Leaman and 
Bordass, 1999) set out the social and economic benefits of sustainable construction.  
The general argument is that energy efficient buildings cost less to operate and have 
better internal environments for occupants, leading to healthier buildings that contribute 
to mitigating climate change (Scrase, 2001). Despite awareness of the need for 
conservation, consumption is increasing, particularly in the office sector where CO² 
emissions are relatively high due to the high electricity demand for heating, cooling and 
lighting (Scrase, 2001). 
 
From the outset it is apparent that there are challenges in the commercial property 
market concerning energy efficiency. A substantial proportion of office stock is owned 
by institutional investors who are unconvinced by the need to improve their stock and 
pass on running costs to tenants (Callender and Key, 1997). Capital values are not 
greatly affected by energy efficiency achieved by a building, and owners react by doing 
little or nothing to improve their property assets.  Some recent research has indicated 
this may be changing slightly in some markets (RICS, 2005). Other barriers include 
poor information and professional conservatism (Scrase, 1999), where the effect is to 
limit energy efficiency investment and undermine efforts to deliver energy efficiency in 
the sector.  
This project focused on existing buildings because it is vital to examine existing stock 
(RICS ,1993), as work on and to existing buildings accounts for around 60% of all 
construction activity, with less than 2% added to the overall stock annually (Chandler, 
1991).  Turnover is relatively low; Boardman (1991) estimated it would take until 2700 
for the UK housing stock to achieve the levels of energy efficiency required by the 1984 
UK Building Regulations. Energy efficiency for commercial buildings was introduced in 
the Building Code of Australia in May 2006; however the overwhelming proportion of 
stock will be inefficient since reasonable minimum standards of energy efficiency have 
only recently been included in the Australian regulations. Clearly it is not possible to 
deliver sufficient reductions in CO² emissions to meet targets or effect climate change 
through a reliance on existing building regulations.  As a result, the responsibility is 
placed on stakeholders and surveyors to deliver the message that improving energy 
efficiency in the existing stock is of paramount importance. 
 
THE ROLE OF THE SURVEYING PROFESSION  
What is it to be a professional? Knight (2005) argued that professions are different and 
set apart from non-professions. Thus professions and the bodies they establish to 
organise and structure their activities have a leadership role in their discipline area. As 
such they adhere to a code of ethics and are bound to take a broad range of 
considerations into account when advising their clients. For example, the RICS Code of 
Conduct (RICS, 2006) outlines the ways in which chartered surveyors agree to conduct 
their business and includes such notions as “act with integrity”, “always be honest”, “set 
a good example” and “have the courage to make a stand”. This paper argues that with 
regards to sustainability issues, these particular undertakings are of paramount 
importance to the surveying profession. Surveyors are morally bound to consider 
economic and environmental arguments for and against sustainability in dealings with 
clients (Robinson et al., 2005). The evidence about climate change, global warming 
and the contribution made by the built environment is overwhelming, and chartered 
surveyors must advise their clients about the need to reduce the environmental impact 
of buildings at all opportunities. Uniquely, the surveying profession is the ‘change 
agent’ for the built environment, occupying a position of power, high regard and 
influence in this market. The status and influence of surveyors as professionals means 
that they must adopt a proactive stance regarding sustainability, as opposed to a 
reactive, defensive attitude to these issues. 
 
RESEARCH METHODOLOGY 
This research adopted a unique approach by conducting a 100% census of all 
Melbourne CBD office buildings.  To undertake this approach a database was 
constructed from various sources and included a visual inspection of every office 
building.  This process included an analysis of relevant individual building 
characteristics including age, net lettable area, gross floor area and locational 
characteristics, as well as calculating the usage of electricity and gas for each building. 
Furthermore, the office buildings and interactions in the overall CBD office market were 
modelled over 5, 10 and 15 year timeframes. The advantage of this approach includes 
the ability to examine change over time, which in turn presents alternative approaches 
to increasing office building efficiency and results in varying levels of reduced CO2 
emissions.  Importantly, data used in the research were based on reliable sources of 
information based on individual buildings, rather than sampling only a portion of the 
office stock with associated assumptions for the balance.  Consequently the results are 
reliable and detailed, being designed to provide an invaluable insight into office 
buildings and climate change. 
 
The main data file used was compiled with partial reference to existing databases as 
well as primary sources of information. Two primary databases were referred to, 
although there were issues to resolve regarding access to the databases, as well as 
extensive ‘cleaning up’ of the data for the purposes of this project. The two primary 
databases used were the City of Melbourne’s ‘Census of Land Use and Employment’ 
(CLUE) and ‘Cityscope’. The databases assisted profiling the office stock in Melbourne 
CBD but did not include data about energy consumption or energy efficiency. CLUE is 
an information system about land use, employment and economic activity across 
Melbourne. It is produced by the City of Melbourne Sustainable City Research Branch 
and updated every two years, with the most recent update for 2005 being used in this 
research.  CLUE contains information about floorspace, employment, car parking, 
property use and space use. The research team negotiated full access to the data for 
the purposes of this research, though the information was aggregated to a building 
level and no information would permit the identification of individual buildings.  
Cityscope is a commercially available database and claims to be the “most detailed, 
accurate and extensive CBD property information service available” in Australia 
(Cityscope, 2005). The database include parameters such as street frontage, zoning 
information and site area, details of development applications, building progress and 
completion, complete title details and property details such as building services. Over 
3000 Melbourne CBD properties are included on the database which is updated 
annually.  This research was supported by the 2005 version of Cityscope. 
 
Another key source was a questionnaire survey to establish information regarding 
energy consumption and use within the buildings, as well as existing data about office 
buildings. The survey supported the data by providing supplementary information that 
was not available from other reliable sources such as the CLUE and Cityscope 
databases. After extensive consultation the survey was sent out by the Property 
Council of Australia to its Melbourne members and to two major property owners in 
Melbourne - Investa and ISPT.  
 
After the data were collected and the extensive database of all office buildings and their 
relevant characteristics was constructed, the research team used a greenhouse rating 
diagnostic tool to convert energy consumption into carbon emissions.  All data used in 
this process were obtained from reliable sources and verified.  This process was 
undertaken using information and data from the following: ABARE; Australian Energy 
Report 05.9; Australian Building Greenhouse Rating; AGO 2004; Stationary Sector 
GHG Emission Projections; Vicpool Information Bulletin 3, 43, Department of 
Infrastructure 2005; Energy retail tariffs for 2005; ESAA; Electricity Gas Australia 2005; 
OECD IEA 2005; Electricity Information (2003 data); and TXU - schedule of distribution 
use of system tariffs. With regards to green power, the following rates were adopted for 
the baseline data calculations: Premium and A Grade buildings - 5%, B Grade - 2%, C 
Grade - 1%, and D Grade - 0%. 
 
RESEARCH FINDINGS 
The methodology ensured substantial amounts of data were generated and only a 
limited amount is summarised in this paper. One of the key findings of the research is 
that substantial reductions in the carbon emissions of the CBD are possible by 2020. 
Three scenarios were modelled by the researchers: first a ‘business-as-usual’ or ‘no 
change’ approach which, despite allowing for changes to the stock over the 2005 to 
2020 timeframe and the introduction of more efficient buildings to the stock, sees an 
increase in emissions. The second scenario examined ‘minor change’ with variables 
such as density of occupancy increased by 10%, and gas and electricity consumption 
each reduced by 10%. The amount of green power used in the stock was increased for 
different grades of stock as follows: Premium and A Grade stock increased to 10%, B 
Grade to 5%, C Grade to 2%, and D Grade to 1%. All variables listed above are 
currently quite achievable within the market. The third scenario examined ‘major 
changes’: density of occupancy was increased by 25%, gas and electricity 
consumption was each reduced by 25%, and Green power usage was increased to 
50% for Premium A Grade, 25% for B Grade, 10% for C Grade, and 5% for D Grade. 
Although these changes are noted as major in the research process, they are all 
achievable by using currently available technology. After modelling the scenarios, the 
authors decided it was more realistic to expect the market to adopt a hybrid scenario; 
the intermediate scenario that is ‘no change’ to 2010, then a five-year period of ‘minor 
change’ to 2015, and finally ‘major change’ to 2020.  
 
Modelling of the changes occurring to all buildings and the results for carbon emissions 
are shown in Figure 1. This diagram confirms that baseline carbon emissions for 2005 
stood at 518,000 tonnes for the CBD offices. The period to 2010 shows an increase to 
532,000 tonnes of carbon emissions that would occur with the ‘no change’ scenario. 
This is followed by a decline after the adoption of the ‘minor change’ scenario to 
461,000 tonnes of carbon emissions in 2015. However, it is the adoption of the ‘major 
change’ scenario that produces the most dramatic fall in carbon emissions of the stock 
to 278,000 tonnes in 2020. This research clearly demonstrates that it is possible to 
reduce the carbon emissions of a modern global city like Melbourne by nearly 50% in a 
relatively short timeframe. However, this does require decisive action across all sectors 
and grades of the market.  The City of Melbourne launched an ambitious policy in 2003 
to become a carbon neutral CBD by 2020, and this research has demonstrated a way 
in which a 50% reduction of carbon emissions may be achieved by the office sector 
within that timeframe. Dr Robin Batterham, chef scientist for Australia, noted that 
carbon reductions of 50% are required by 2050 in order to have any impact on 
mitigating the effects of global warming (Financial Review, 2005); this research 
demonstrates that this target is achievable in theory. In practice, the change of 
behaviours needed to meet such goals means the surveying profession is faced with a 
substantial task to convince and influence their clients to embrace the changes 
necessary. 
 
 
Fig. 1: Total emissions for Melbourne CBD office buildings 2005, 2010, 2015 and 
2020 – intermediate change scenario (Source: Authors). 
 
RECOMMENDATIONS FOR FURTHER STUDY 
The role played by surveyors cannot be underestimated and is extremely vital if carbon 
emissions in the built environment are to be reduced and sustainability issues are to be 
addressed in any form.  There is no doubt that the rate of replacement of office stock 
and the slow integration of new standards embodied in building codes and regulations 
will not meet existing targets for emission reductions. It is clear that voluntary measures 
advocated by the professions are where the biggest gains in reductions will occur.  
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Surveyors have key roles throughout the life-cycle of the built environment, from 
inception to demolition or deconstruction.  Surveyors provide strategic ‘big picture’ 
advice to clients on matters such as estate strategy, property management including 
the efficient use of office space on a employee per square metre basis, refurbishment 
and maintenance, leasing, costings and valuation; all of which clearly exert a high 
degree of influence over clients.  Sustainability issues have been around since the late 
1980s, yet to-date only a minority of far-sighted ‘early adopters’ within the profession 
have had the courage and foresight to embrace sustainability and to lead from the 
front.  It is time for the surveying profession as a whole to endorse the 
recommendations in this report and fully embrace the sustainability paradigm in all their 
services offered to all clients.  Furthermore, sustainability must be fully embedded in 
education and training for all members – now it has to be a requirement in all services 
offered where clients are advised with regard to the sustainability issues relating to 
their land and/or property.  Then and only then will the surveying profession take on the 
mantle that climate change has thrust upon surveyors and seek to make a real 
difference to the link between buildings and the environment. 
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